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(57) Abstract: 

PROBLEM TO BE SOLVED: To reduce electric 
resistance, improve gas permeability and improve 
jointing to a catalyst layer of a cell by forming the 
porous structure of one side layer of sheet material 
mainly composed of conductive material, to be coarse, 
and forming the porous structure of the other side layer 
to be dense. 

SOLUTION: The sheet material is formed In coarse and 
dense structure combining fibrous conductive material 
5-10 ^m in diameter and 1 mm or more in fiber length 



and fibrous conductive material 5-10 ^m in diameter and 
less than 1 mm in fiber length. A conductive sheet of 
coarse and dense structure can be formed by forming a 
coarse porous structure surface of the fibrous 
conductive material 1 mm or more in fiber length and 
forming a denser porous structure surface of the fibrous 
conductive material less than 1 mm in fiber length. It 
is also desirable to form the conductive sheet of coarse 
and dense structure using an unwoven fabric structure 
sheet using carbon fiber 1-30 mm in fiber length for the 
coarse porous structure surface and using carbon fiber 
less than 1 mm in fiber length for the dense porous 
structure surface. 
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(PET) , sKyT'nlf^V (PP) . 

(SBR) , y^v?3:VTi^yn=hy/P^ 
fi-S-f* (NBR) ^<n>^=7:^V-^—. =^■-t.^ ir^ua — 

[0 06 1] j^^«SiMI-iBi^>^®^*^«fi!c«l^$)5V^« 

[0 0 6 2] $ =^t>9:^^m^3:<n>mMmm:^ 
iltsBlijtt-t-Sr i:;5S^tglc^^2,, :9-«i!:?g<^ieS^ 




iRfM2000-299113 



[006 31 S fc. i|a'fcflfjgO->- h i:«»'j;fi|ji<^->- 

T. ^'m\z!&fmm\zir^^iih-^mx'h^o 

[006 4] i^. m\h(Dm&^im¥nwmm(oii o 

[0 06 5] *^B^offi^i»«tt->- ha. m^-2mm 
mizmh-r. m&mm7i'^3mi£i^±<Dmm^izmtvx^^ 

xw^\^tz.m.^mmii->- h<r>. h\cm^£'$^ 

ji^^-rsrtT'. j-^fifei-sr t;55-e#5<. ::co#?LW« 
:^<Df^fiK:^j£«. !iticps^$H-r. ±a^o#?LK«it« 

[006 6] :^^m(Dm.mm-'m^'y- Vk-t. m-^i^Vim. 
[006 7] ^ti^Kmrnmii^^^yms'^^ummm 

S^'firL-CV^^,^i^, -?r<73'^#?LM*S0. 5~5 0Mmt? 

.hi>::iti)mWi.xh?>o »*u<fi. i~iOMnit?fo 

5o '^#?Lfi«. M^mM=Fmmm (sem) ?i;ifT\ 

«3aS-»^Lyc:¥K/ii-e>. 2 om&^±n^ L< 1 0 0 

a!i^T#5o m.^mmmizi.'oxmm^ixtz.m^o):^^ 

[006 8] HJifc7C«l ai»#?L««itW^^*tt. 1 0 




~9 5%T*fo-5Ci:j!i5$f*UV\ J: OSf* L< fi 5 0~ 

nmm±i^mx'f^.i.±s^m (%) -vh^, ^^^^jim 
[0 06 9] ^fi^^mmmt^^^Tm^^mmm^m 

5"ft:t'=/u (pvF) , #y ^sz-fbt'^iiiT^v (PVD 

F) . ^y^^-tJ-^/Pi^-nr^n fl^V (PEP) . jKU 
7/W:^nT>'W^/'U-K'— -'Urt— (PFA) 'tct*, 

[0 0 7 0] cico^^T't. d^y 7s/-fbt'=y 7^^- (pv 

DF) -^'^df»j-7/w:^n:/a fU-V-^sz-fbt'^y x^' 

tt-s^t?. ^jcjfSLv^jKy-^-c-fos. :inp>^y-^o 

^i^i: LTfiN-7<5=->'Ut°a y K> (NMP) . v'p'^ 
/U*:/PAT5: K (DMF) . i?p< f^/UTir hT 5: K (D 
MAC) . /-K^.— h (PC) . i^^^/W- 

^^^^yys^/v (DM I) i^eif)is#ff p>n. 

[0 0 7 1] bT;^^^^ffl^/^ 5^1:1 

»*Ll/^f^fiK:^&T'fc^„ ;^^l«*ilHU^«:i;f*, PAN 

»j^^^-cttxKyr^' y nn hyyu (pan) -^^ 
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[0 0 7 2] ;*:|gB^<Z)fllat#mtti^- ^«Kit^C*J^/^ 
XS^^tf*j£tt, #?L«^mtt->- M--&*tL5.?^a 

[0 0 7 3] ;*:^Bjoffi?glSit5gfl;v— htt, mi^m^ 
1- (PEM) SB*4m?l!l<^ttfiiSWlcffl^^?,tffitv;fc^4 

**tttTU^?.„ ;(/;^Sii1£tn[Srig;<i-?)fc«)lCfi. « 
5S*:$-(55i:-f-'5#®T'fci9. dtbfcii) PEM^ilsf 

(OXhho 

[0 0 7 4] ±|S(73P EMM*^.!isffl;S!lC58iiti-*3V>T 

- vfmm/^mmmu^-i^t vtim-mmm^i^ (m 

E A : Membrane Electrode Assembly) Srt^^L-x w3x 
dS-|$6<}T'$)-5o MEAWi^figffilctt, mUSWlc^^K 




10 0 7 5] ±m<D9mM\-t. <p^j:< t -hmm^tatm 

y^y^, -t^— ^/u^^^s/^, T-fef^uv-T/^ s'^'^ii* 

LTfi. =3f-Y^5' M±M^</i^*vXC- 7 2. ^^/u^v 
P> T/v s/^/^"— 8 0. T'y yiJ'/WUXl 10 
0^ ^^ .y:?^^— /I'Xl 3 0 0. zf7 yi^y<—/^^2 0 
0 0. ])~:ff/i-4 0 0, y-f::i->iiM'!r'yf-^>'y^'y 

^Ec. ^mtm±Mn siso. #3250 fi^t^^ 

®iO/</U;*>'XC-7 2*s$f4L<fflV^btt?)o fiiiOii 
(c-^*ti5;i<y-v(li|#(cps:^^^x?,t(DT-tt/^v^;5^ ^ 

xfi. /i^y y's'-ftt'-zu (PVF) . yit\^-V 
7*> (PVDF) . y^:¥-y-7/L':*-n7'n t°U> (F 
EP) , ^VTh7y/l':ti^:^^l^>. ^Vy<—7/\^:^ 
uT!V^>v\f=.)Vzz.—7-,v (PFA) fii}£^ fc-SVMiCl 

K>3Sm*SrW-r5#y-rt)i!f*UV^'fc,OT*fo5o 

s^w-rsz-Ky-^fc. ^tcps^^ns^ t/.c<iitt'tt5 

fctxfi. DuPonttt®!<^Nafion^<Ci;*t^S LV^ 




iRfP2000-299H3 



[0 0 7 6] ^^id-g-itts^y-^tt. ±iao7s/^ 

5, #ic.-Ky 7 5/-fk:t'=y jJ^y (^df-y-7>'u:^n 
f^i^-7 5'-ft:t-=yx:^) *fi^^/<ci:*i. ^ni 

[0 0 7 7] fit^^co^fcSfig^^fi. »jiSJv:(i«4j«tBi^ 

mmmm-c^t-' cTjia** e)n2)-<# t>co-c4#(cpg^$ 

W:^-t?5/9 5~9 5/5j55$fi U<fflV^lbtt?)o 
tt^*i«F:^7-5j^>-/53^y-^fi»Jt^-^4 0/6 0~8 5 
Co 0 7 8] fiijSOUcfi. mmmi3—if-^^V:.W^\.X 

y/K •7 7>mm^£t'<Dmmit^m^ 

ti. ^I4jft;i!cs*-r2)a»tt:*i: LT 1 ~ 8 0 ^/otm"^ U 
5~5 0%^s$ t){c:^f * 

[0 07 9] ±^(r>fmm<Dmm^iLit\t-:fx^ v >5!s 
v^o fteiSE*il^*-4^>i:fi*l^i;i'^*tL5jKy^i:^-< 

•f'T^a— ^— M:*U, ;^ ^ y — VEpiBlJ, ^ 

t UTtt, i^V7-h7-7;\--:^u3i.f-ui^ (PTFE) <r> 
fcSv^»i^SSr:7s/'^^->y 3->»<DSt§i^J 

1 0 0 8 0 ] mmimmift. mm-^f^ v -^m-^m^E-ik 




[008 11 w^mmmii^^^TmBW^Knmm^m 

-^rO^^aSd^O. 0 5~5 A«m-e*>5 

■So m^^^ii. ^^mm^fmm (sem) /j:^t\ 

«®Sr«I^Lfc^^*»P>, 2 0^«Ji»* L< « 10 0 

[0 08 2] ^^7cmsm^iimmm(D^'mmn. i o 

~9 5%T'^5^i:d5»*bV\ J;9»*b<tt5 0~ 

[008 3] mmmmmizt-t. ^^mii^:k^ < 

[0084] 1KS/5ij«Jid5=^7ni»#?LK«iit<Sr* UX 

*y 7s/.fkf=/w (pvF) . jKy^?/ 

^t\^=^V'f> (PVDF) . Jjf y--v:^r-t^7>'U;^n'7'nl^ 
U-V (FEP) . jKy ^'/U^d-nT/U^/ut'^/w^- 
x/U (PEA) *>sv^ttc:ixe><^*a-^f*:, ::tt 
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[0 0 8 5] rOft?fe. sKy ^.yfbf^yT'V (PV 

DP) •^'^:3r-y-7/U:*-t3:/c3fc°U^-7s/'fkk'=yx> 

ix?>Ax. 4#{'if*bv^^y-^T'fc?.<. rtib^y-^<^ 

^jSi UT«N-;^5^/Ut°n y K> (NMP) . i^^^ 
jU^jl.J>>T K (DMF) , i^^^/WT-fehT5 K (D 
MAC) , T'at'l^V:*— jH^— h (PC) . v=;>«^>'U 

(DM I) /iifd5*tf e>tu. ms^^s 

[0 0 8 6] nm-7i:V^m-^^(DyiiV-rtl.Xi'i. ± 

?>„ r<Oj; 5''^^y-^!'-^*n57°n b^-J^mXi: L-C 
;=<./^d^:^^S. y >^S/.cif;d5fc5 

Nafion^fe if t^fiu^^tco-efc5.„ •t'd hv-^i^ 

> h'x$>^x-km*^f£^\ 

[0 08 7] NafionCO^y -^^JKfi, rtilgONafion^^ 
^>^a hVttStt^^SEtC^d^UTtj^V^U Aldrichtt 
y — — f yT'n/-?/ — /Wl-a-^^fiONafi 

V^Tt>Sv\ 'C0»^. SSC|gHC0l^(^?5@^^«. Na 

-g-iwfi. msmmtvxii7i^^T/u=2-/m. ^^^^/w 

-/u-'Cy^D/-?y-/uj!i-a'^i«/j:if(0^(c{i. 
[0 08 8] fiiJK-^y-^^-a-^si-fflt^pjtbS^y-^ 

«> ilBO^-^^M^^^-^tpsKy^^T^n h>-3g#|SS: 
•^tpjKy KLTfflv^Sr i:t 

SiLi^^toT'fcSo 4#i-'-Ky 7s/^tt'ny 7=^^, jjfy 

-^f*:''iifi:, T'n bvJ^t^aJC^yusf-nTv'U^/UJ^— 7^ 
/HSIlP t 7yU:i-ci T/U^/uaE^SrW-t-SNaf ionsfe if <Z>3K 




[008 91 mm- ^ V ■^m.-^i^(o^tz ^m^t^x. 0m 

:^D-^<ommktmX'5X9 5~9 5/5i)m^ L<fflV^ 

4 0/6 0~ 8 5/1 5;65^S LV^tjcT^T'fcSo 
[0090] mm-yi^ D -rlt-^^lCfi. a* roj^^pi^jSr 

jKy-^is-g-m-*f-r?)fi»Jt^t LTo. i~5o%d5 

»*U<. 1~2 0%*S$F>(C^f*UV\ 
[009 11 HjSfc7Ciffli1»#?L||«igSr^-r5«!bjft-jK 

;i(OM*Ji*jKy-7{cM-t-6lgia^ 

[0 0 9 21 r <^fi4^-7K y -r^l^ll^i^fi, .-K y -^^ 

/!l!felKffl«f:*-jKvi:#y -rttsajgotiDiis^ff* L< fflv^ 

hfi^o ^J^y•^Sr^^-■t-^^Si-o^^Ttt. fflv^f>ix6* 

y-r(ci^;cTjii:g^to^ix5-<^t(^T\ ^tcps^^n 
[0 0 9 31 ^5fii;fy^{covN-ctt, )5t^-5j^y-v^fSia 

/■<— 3— ^— , , 7^-< -yT'a — ^— , ^t'^-s 

— ^— , n— ^— , ¥4^—9—^ — 

[0 0 9 41 4^y-^S:S^^B$-B:6^H^iS£{;i 

y -v ^wmxm b^^i- < . *-o;jf y ^jK^^j^ i: 

[009 51 co/te^^-^ y -^^j^M^^^iiJ^^fij $tL.5 
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tVXa. sKyT^ (PTFE) O 

±X\ »*L<fflV^P>n5o 

[0 0 9 61 r»7'D hv^^i^fi, ^'9^U'V-e;?K'= 

Nafion, Jli-ft^Aciplex, JiaC^^^MFleniion. v^^^-^V 
=fT7=- 5/ ^ ;^ttiKGore-Select!fe fl55>7 

[0 0 9 71 T'a h 1 m<r>y)^ V-^i-ti)^^)^^^ 

<. 2ffiWJ:»'Ky-7 0*a-a-<*:-^:5^u>'KJJ^y-7, 2 

[0 0 9 81 ^T. *^M<^^«'l4v'- htt 3 0 O'CW 

JfJBBEIcJ; i?^ixt;i< V>Wiis|-i: bT»ig(cffll^?,c: i: /S^x- 
# -So #7L«^«ttv'- h ^ffl V >fc«1SKtt i: fitam, 

[0 0 9 91 

[ 0 1 0 0 1 ^Fll 1 

(1) ft/£#?LK«it^*-rsS«14v-h(Df^^ 
1 2mmlc;& 3' h LfcP AN^;^*^<7)M«SM* 



^^l^W^h^^V i:'=^^i^TJi-='—;u (PVA) t^V 

gt®?t*=/u m\^) (om^m m-^iti ■. 3) t^h^j:^ 

4 g /m2. p V A i: tf^s-a-^o-^^r^tt 2 2 

t) . h (D^^ima 95%. fg^EStt 0 . 0 7 g / c 

S$0. lmm!:i* y h LfcPAN^j^^^OM^ 
i^:»^^^KT'fo2)jKy k'^-'l'T/Ua— (PVA) t/K 

])^m\f=^f\- my^) <om^m (is^j*i : 3) it^hfi 

6 g/m2, PVAi!i^t'«l-a-ii)<^-^*^fi2 2% 
T'fc 9 , h (7)^7L^« 8 0 %. ig^Sfi 0 . 2 g / 
c :lt;^m&i&n.i-i 1 0 0 P a ffcofc, 
( 3 ) V- h <Di^^ 

±IEv'— h A i: v'— h B SrM^ar* y h ■fv:>^ : 
1 2 CC, JE;^) : 1 . 9 6MP a) UT. ffi^BgflljtSSm 
i4->— h ^WfCo # P>tvfc v— h @ <^fi. 3 0 g /m 
2, PVAti^t7^-^i^<^-^W*(i2 2%t?fe-:>fc„ m 

fc^SJCioTffofc, m^lfi&fcfil 7 OmQ • c 

;if^@iie^a:ti 1 0 0 P a Tfcofc, 
(5) fltj«Jl^*14tgf?ffi 

Vi^Nafion^JK (AldrichttM) tO^S^^ (mm^M 
mitl : 1) ^■M^ilmg/cm^irT'iSJ:^!-;^:/ 

[0 10 1] iej6«?ii2 

h4-^^*'^^#iamT8 0 O'CClJlJPf^LT, PVAti^ 
K'<^)S-&'^Sr^*Ufc, ^i^^gfe^ti2 5mQ • c m^, 
;(/^Sja«fet(i4 0 p a -efcoyt, ««0iM^14lgt>A 

[01021 IIJS0y 3 

j§5EfiS;LT* — ^i'*— jJ^Val^z-K-i^y b (C/C) Srf^ 
JSKUfco ^WC/Cfi. ABffi!)*W<C#?L®1titT-fct) 
BffiWSi^^^#?LK«lit«3^m'>- ht?feofc. roc 
/CCOm^lSfetttl OmQ • cm2, :^^i@igffitn:tt 1 
OOPaT-fcofCo fflfel««^^tttg'ba$fT'foofco 
[0 10 31 ||JS«^(l4 

( 1 ) m^j:^jmmmi:m-r^mm^i^- h(D^^ 
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1 2mm{;i:*3' h LtcP AN7^m^m%<Dmmt: 
*;l';J<^v';><^/U-tr/Wn— ;^ (CMC) Tkmm'PX'j^ 

-hASr#fc, #P>ixfc->-hOSMH2 4 g/m^, 

CMC(^-^^^« 0 . 5 %T*fc I? . h(D^^m^■i 9 
5%. ^^SrtO. 0 7g/cm3, ;(f^^jg:fetfi4 
P a T'fcofCo 

(2) ?B»i:#?L««jtSrW-t-S^«14^^-h<^f^fife«$ 

0. ImmiC^j/ h LfcPAN^j^^^roSM^i^C 
MC7K^?K4^T'55-tScL. ^SfiitCfePitL. 

<^fi6g/m2, CMC<:0-&W^ttO. 5%T-fc?), 
— hro^7L^tt8 0%, ;i5^E^»iO. 2g/cm3, ytf 
^^^igffitafi 1 0 0 P a T'fcofco 

( 3 ) h <©f^fig 

±m'>'— h A i: h B Sraiaxr (ii^ : ^ffl. 
mtl :l. 9 6MPa) UT, !|fi*#l3t^«tt->- h it 

(4) h<7>l4tg 

#P>nfc->->tt. @m53 0g/m2. CMCCD^^r 
^;6S0. 5%-efc9. la:^^#?LK1»jtS:^r-r5A®ir^6 

fco Cl<0->— h<D®^S^fi5 OmQ • cm^, 0::^^ 
iiiiSfettt 1 0 0 p a T-$5ofc„ :i<7)i^- hns&fi^KW: 

[0104] m&m 5 

(1) ill^£#?LK«ig^Wi-^^«ti->-hwf^^ 
^i£F!|4<^ (1) tl^UfcUT. a;'<C#7LK«iSS:Wi- 
5^«tt~>-hA<Sr#fc. 

(2) ffi/<c->-h±--«)?B/j:#a®«?itSrW-r5^m 

ft$0. lmm(C;&s/ hUfcPANm;^*«SM<^3S^ 
SrCMC7K^«f-C5>»U -tlB (1) 03ffllttv'-h 

(3) -^-hrottlB 

#f>ixfci^-h«. HmS3 0g/m2. CMCc^-g-^r 
^7)5 0. 5%-t?fc'3> i|l^j:0?LKfl|jt^^rl-^ASi:?& 

fco rO-^— hOtt^ieefcttS OmQ • cm2, ;<f;?.:@ 
igeStfi 1 0 0 P a T-fcofc» r hCO^?t#?LK 

«jtw B 1 <^fl!bift;i^*J^ i 1^ U t CO Sr>^ 

Jt$!59^Jl 

1 2mmlc:;i7 .y h Lfc P AN^;^*«S*t<^M^^ 
;*/U;J<:¥v'^^/Hr/H3— ;^ (CMC) imWi'^X^ 




0 . 0 7 g /m2-ei!b •? . Wi^ummm^^-t 

S^^v'— Kt?foofc<, rwv— hW«^1£fei(i5 Om 

trntm^-x^^-r. g*ii^'b#<. iiK5«ai5jcjt'<T 
[0105] vcmm 2 

Sr*>'^^l^^->;?''?^>'^•^r/^D— ;^ (CMC) ^md'P'Q^ 

- h B # b^xfci^- h tt, S f^:iS 3 0 g / 

m2, CMC<75-^^^*5 0. 5%. ^?L^^S8 0%. 

^m^o. 2 g/'m2-efc»), ^e^fc^airfliit^wi-s 

• c m2, :)J:^m^^WrS.5 0 0 P a t^fc 9 . ^m^!l5 
10 10 6] HiS^sje 

( 1 ) Wimmmm^^-t^mw^^^- v^y^i^ 
m^mmi^ {v>F^<^^-A, ymm.m m) is, 

^^•SO. 0 39 g/cm^ Jp:^S3 0 0~5 0 0 
/iin) (SiJtl : 1) ^^:^7;UjK^v'y<5^/U-fe/UD— ;^ 
(CMC) :^^m^X^iim. ^SSiJil-#igL, ft/^^JL 

*$0. lmm(c::*s/ hUfcPAN^j^*^<Z?M«l$t 
i:lig3i*#&«&* (PF/-«'?y-4. (1*) 
*^$^6a0. 0 3 9 g/cm3, 3 0 0 ~ 5 0 

0;[xm) (SftJtl : 1) ^CMC7k^f^4'T':»-SfcU 
^ffl±{c:<^ii:fc±IB (1) o««14'>- hAldfi^Jt, ^ 
jtSU. i|fi»'j:#dFLfCfi!it<Z)->-hA^:?B)'£#7L®fllit<^iy 

(3) ->-SC0't4tg 

®oa»Jtfl6 : 1) , CMC(?>g-*^*Sl. 5%-e*) 

ffi^j;#?LK«at^^*-r5Affii:^^j;#7L««5it^S:* 

miSMJi 2 0 mQ • c 1 0 0 P a 

1 0 1 0 7 1 7 

ft^ 1 2mmlC*s' h Ufc P AN^j^^^(^>^i*ii: 
$?B^0. 0 39 g/cm^, qz*^tl3 0 0~5 0 0 
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(CMC) 7K^?St>-e5>ftS:. ^ffiiicti^itb. Wi^^H 

( 2 ) a<c h ±.^(Dm fi^Kmmmirmir s 

ft$3 0/imt;i*S/ h UfcPAN^j^^^ttOM^IStir 
T±'^l^'^y'7'y^ (DENKA BLACK, M^^t 
^Jim m) ®i, iSS4 2nm) tPFA*^«?S (4^ 
:t7n>PFA. ^^-f^VXH (») «) irc^))!!-^)^ 
(@Ji^5)'Siit3 : 1 : 1) hAW^ffiic;^^' 
y->TOJfe(cJ;i9a:mLfc„ rw-^— hS: 4 0 0"C-C 
m^L. a/j;#7LK«igOi^-hAi:?&>:c#TL««igro 
h B <r>-i^ bfi^ 1dmm^'mSL'^~ V c Srf^efe 

(3) ->-h«5i4tg 

WCnfct'-hCtt, B{^lt*S7 0 g/m2 (JtajJcSt 

^''iJlfDfiiJttte : 1) , CMCCO^^^dn. 3 

%. PFAw-^w^;6S2. eyoT-fct), m^i^KMmm 

(i 2 OmQ • c m^., ^^ig^gtafi 1 0 0 P a T'fco 
fco w<D->- hCO^^.fi^?L««Jt(^5BB»*ffiS:^^ 

mfi.^mum. (SEM) * 

fc , r c iy- b c <^^s B stc mmm i <o 

S EM«^ i^tzM^^m 2 IcS^i". i^-?fe«!fei«^iS» 

IKJlf^#miSa«-i:7°a UTDuPon t 

ttK "Na f i on" 11 2 4:fflV^TMEASr#figL 
fc„ rroMEA<Z>MS!|sf®l!ltttBSrm««D-miE (1-V) 

[0108] Jt^«?i] 3 
mmmm (1) i;l^1t{wLTi|i/j;#^fL««it^*-r5 
V- YA^mtL. %hixtLZ^- HAfi. S^^ltjJJe 0 g 
/cm2, CMC(D-&^^*Sl. C<Z)-> 

- hA(^)fl;^lg;fei:tt2 OmQ • cm^. ;(f>!.;gjgffifettt 
2 0 P a -efcofco CK^v'— h ACO^SSr^^Sifl;^® 

(SEM) mMy^rd^^^mz\^7r^-r. ^ti. ^<d 

- >mmm^ X 9 mm ufc» m^afi 3 m g / c m^t? 

*)ofc. r(^ttiEa«SS:SEM«g^Ufc^mSrlil4lc 

0ij7 i:l^«llCMEAf^fi)cL. ^!|sf«^l!ll:l*i^^T I -VSiJ 
;£Srtfofc, |5S^fl;j5g»iO. SA/cm^T-fciJ, HJS 




[0 10 9] iimm4 

(1) W£^^«mmi:m-t^m9.\i'>-h(Di^^ 

0 . O 3 9 g / c m^. 3 0 0 — 500 

ium) (MMitl : 1) ^;^?>'Ud?^->7«^>'Hr/Uo— 
(CMC) ^^^--e^tfc. :&SI±»CS>jgLs ffi^£#7L 

Tir5=-U'V7'7 3'^ (DENKA BLACK. •gS^-ft 
(») m. *aS4 2nm) i:PFA7K^?K 

^^nvpFA/^-r^jfvxig m) m t(Dm^m 

mm^MMltA : 1) Sr. v'— hAO*EJC>?.^' y — 
vfpJBUiSfeJc J: J|t^j:#?L««3gw h A 

V-hC^f^^feLfc„ 
(3) v'-hcottfg 
^Pjttfc-^- hCtt. g#lt;i)S7 0 g/m2 
^JtcJltoSlrJifi 6 : 1) , CMC<^-^W^*Sl. 3 
%. PFACO^W*:S5 2. 9%T'fci9, a^i#?LK«it 
^W-r 5 AB Jic#?LW«jg^Wi-S B Sd^ ^ f£ Sffi 

«2 0ma-cm2, ;?f ;^;@jiig;feT;tt 5 0 0 P a 

10 1 1 0] |©6t!i|8 

(1) ffi/jJ#?L««it^^-t-5«mi4i'-h<^f^fife 

S$ 1 2mmiC*s/ h LfcPAN^j^^«ltCD^»ti: 

$?ES0. 0 3 9 g/cm^. 5ji;^^g3 0 0~5 0 0 
ura) (S*itl : 1) Sr^/UJJ^^i';^ ^^/l^/^n— ;^ 
(CMC) imm^^X'^m. ^*B±lcfe!>)tU. ffijfc#7L 

3 0fxm\z:^y h\^tcPANi^^mmmo:>mMmt 

T±^l^l^y'9y^ (DENKA BLACK, 
^T.m (m m. !KM4 2nm) tPTFE7K^«5c?S 

(Jjf y 7a>PTFE, >5^W^VX3I («) M) t<Dm 
■tm (@Ji^^a»Jt3 : 1 : 1) ->-hA<^«SfC 
y— VPnSiJ&tCiiJM^Ufco wCD-i/— hSr3 8 0 

(3) V-hcottfg 

»p>Hfci->-hcfi. a#ft*s7 0 g/ni2 (mi^^ei: 

^g'iC^comiitfie : 1) . CMC<^-^^^*5l. 3 

%. PTFE(^-^w^*5 2. 9%T-fct». m.fi^^mm 
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fetfi 2 0 mQ • c ;(f;^]gigSi7Lfi 1 0 0 P a T'fc 
oTto ClWv— h<7)^7te#?L««jt<DBB{cfi4i«Ji5r^ 

[0111] HJSM 9 

(1) a''i#?L««it^^w-r6^«^4->-^of^^ 

$^S0. 0 3 9 g/cm^, qZ:Kiie^3 0 0~5 0 0 
Atm) (filiJtl : 1) $::#/U/1<=¥v^/f^/Hr/wn— ;^ 
(CMC) TK^'f'-e^^-ffc, :^*ll±J-t>iiL, i|t/j:#7L 

(2) a/i->-h±--<^?B''<c#?C®«!itSr^i-S3l«14 

ft^3 0Mm»;i*3' hLfcPAN^j^^liiHI<O^Sii«i: 
T-^^ul^Zfyy^ (DENKA BLACK, mMAt 
^XH m) m. ^M4 2nm) iFEP7K5>»?K (^^ 
:^7a>'FEP. ^^JlM (tt) «i) i:<Z?«S-a-fS 
m^m&it3 : 1 : 1) ^^-hA<Z)*ffiJc;^i5' 
y — >-TOJj£(c:<t i^^^Lfc, ^co->— bSr2 7 ot:-e 

(3) '>-h(75tttg 

Wbttfcv— hCtt. gf^tt:d5 7 0 g/m2 (aT^jJli: 
?S'iC^<^fi»Jtfi6 : 1) s CMCC0-^**;5Si. 3 

%. FKP<D^mm^2. 9%-^*>»j, Wi^nwmm 

2 OmQ • c m^. :ff:^'^mWffm 1 0 0 P a T'foo 
fco rOv'-hO«?i^#a®lt3tOBDilCftfei01^^^ 

[0112] HiSM 1 0 

(1) mi^'nxmmimir^immiki^-ho)^^^ 

1 2mm(:i;«7s/ h Lfc P AN^j^^^WM^Sii: 

)i^Km§8«»* {PFy<'>'^-4. ^P^i^m m) m. 

^^^0. 0 3 9 g/cm^, spij^ga 0 0~5 0 0 
//m) (S»itl : 1) Sr;<;/nK^'>;><^/u-fe>'Uu— 
(CMC) 7k^?S4'-e^«t, ^SBit^S'aSL, i|t/j:#?L 

3 0 ym(c;*s/ h i^fz p AN^ mmmm<DmmMt 

T±^l^>^:f9yi^ (DENKA BLACK, WM^t 
^XH (t*) Sc«l4 2nm) i:PVDF<^NMP^ 

mt<Dm^m (mm^mmits i ■. d ~y-hA 
<Dmm\z^ ^ v—y-wmm^x 'o l, m£^^w^ 
it»i^- VAtmfi^Kmmm<D^y-h'B<D-^tfi^ 




(3) '>-h<Di±m 

!^f£m<^Mtktn6 : 1) s CMC(D^^mi)^l. 3 

m.^mmmw^^^— h t-^ o fc, r » h c 

fettt 2 0 mQ • c ;tf;^iljgffi;irLtt 1 0 0 P a "Cfc 

^mn^mum. (sem) «^ ufc^^sria 5 ic^-To 

s Eumm bfc^^^m 6 ic^^-r, m-^j:mmwi>m 
iis^«a!iicj3v>Ti -va'j;tsrffo;fc„ RBi^m«e«2A/ 

[0113] Ifete^J 1 1 

(1) W£^^m.mm^m-t^m9.'iSL^-v<D^^ 

$*S0. 0 3 9 g/cm^ ¥^:^^3 0 0~5 0 0 
Atm) (MSJtl : 1) Sr:*/i'5K^'>;^'5^-'Hr/un— ^ 

(CMC) :m-m'¥X'^w. ^m±.\mm\.. wam^ 

(2) h-h'^W?g''j;#-?LK«jt^*-r2.5^«1± 

6 IX mc^MISJK^ (MCMB - 6-28. ±(5S;(f^ 
(t*) ® tT-^=f-U>-:fy yi' (DENKA B LA 
CK. mm^XH $4. m^A 2nm) tPFA 

(^:^7nVPFA. y-fdfVX|g («) K) 
irro;^-^^ (@JF^^a»W:3 : l : l ) v— h A<D 

(3) ->-- hOttfg 

» ^nfc v— h C S f^lt ^5 7 0 g /m2 (S^te® t 

%. PFA<^-&#^;SS2. 9%-Cfc9. Wi^HWW^ 

2 0 mQ • c m^, ■ff:^'^W^Iit 1 5 0 P a 
fco :i<Z)'>-h(^)i*/j:#aH#|jtwBBJc<|!l!j«S=£:;^^' 

10 114] m&m 1 2 

( 1 ) Wi^'K'S.mm^mir^mmi&i^- v (ow^ 
ft^ 1 2mm\':tiy V i^tip A^i^mmw^commmt 

$^S0. 0 3 9 g/cm^, spJ&iKSS 0 0~5 0 0 
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(CMC) i^mm'px^^^i.. 

(2) w£'y-v±^<o^^£^i\Mmm^miri>mmsE. 

mM. 10 n m.<om^U^ (MCMB -10-28. i<M 
■ff:^ (t*) ®i) tT-^f-\y:y:f7y^ (DENKA B 

LACK. mmt<^Jim m) iias4 2nm) tp 

FAiKi^mm (4-^:^70 VP FA. ^-T^VX^ («) 
M) irOjg-^fS (@ff^55-fi»it3 : 1 : 1) Sr. v^- h 

A<^as{cx^ u -vpnfijfetJii o^*L. JH'te^yLW 

VAb^ti4lr:il^mm<r>Z^-VB(0-W-iif£ 

(3) v'-hOtttg 

hCJi. BM»t*5 7 0 g/m2 (ifi/i^i: 
*/jrg«0fi»Jttt6 : 1) . CMCc^-^^r^dS 1 . 3 
%. PFAro-^*^dS2. 9%T'fcf?. Wi^n'Rmm 
Sr*i-.5A®i:?g/j:#a««jt**-r5BB>i^e>/j:Sffl 

fi2 OmQ • c m2. ;if;^^jgffi;Jatt 1 0 0 P a T'feo 
fco ro->-b<^?g^£#7L«^it(^Bffi{ctt^^^i> 

[0115] 1 3 

( 1 ) Wi^^mmm^m^^m-w&'y- v (o^^m 

ft$l 2mm»C*5' hLfc:PAN»;^m^»^^i: 
lig3Slil&«&* (PF^-«!>y-4. (») 
$?&^0 . 0 3 9 g / c m^. 3 0 0 ~ 5 0 0 

Mm) (S»Jtl : 1) $rJj^y t:''=/l-T/l-3-/l- (PV 

A) itv^m^x^m. Wi^^iwrnm 
ft^soMmt;!;^-^ hi.fcPANj^i^mmm(DmmMt 

T^^X^y-y^yy^ (DENKA BLACK, m^-fk 
^XB (**) »}. i|S^@4 2nm) t P F A7K5J-f5cM (^- 
:^-7ci>PFA. y-l'dfVXJS (») «i) ii(Dm.-^Wi 
(@?l55>a»Jt3 : 1 : 1) ^. hAO«ffi{c;^j^ 
y -vPqJSiJifeJ- J; t) L. feJi#?LK«iit<^->- h a 

m->-hC^f^^Lfc. 
(3) 

»ibixfc->-hCfi. B{^»t*S7 0 g/m2 (ffiTicei: 

^^^il<75fiSittt6 : 1) . PV A<D^^mi^A. 3 
%, PFA(^-&W^:iS2. 9%-e*>i9. a^i#7L««it 
?Sr*i-5 Affi i: ?B^j:#7L®ffijtSrW-r5 B e. ''jJ 

h X'h r^f^o ^ W h C 0«^1g;^ 
2 0 mQ • c m2. ;y;^i@ilgfet« 1 0 0 P a T'feo 
fc. w<Ov'- h«5&/i#-?LK«iScOBSJcftfe^Sr^^' 




[0116] 1 4 

( 1 ) a/i#?LK«at^^W-r5^m->- ^(D^^ 

0 . 0 3 9 g / c m^. 3 0 0 ~ 5 0 0 

ixm) mmitl : 1) Sr^Ky b'-^UT/l^^— (PV 
A) irJKi; tfr:/UB^^ (PVAc) (PVAtP 
VAcCDfiiitl : 3) Ticmm^X'^m. 

3 0 Aim(c*2/ b vtcp ANj^mmmmff:>mmmt 

T^'f-u^^'yy-^ (DENKA BLACK, m^it 
^XH («) )K^4 2nm) tPFA^k^fctK 

mmi^mm\)cZ : l : D ->-bA<^*S(c^^ 

(3) v'-h<75tttg 

^fejt^0?fi»Jt«6 : 1) , PVA<0#***n. 1 

%, PVAc(^-^#*;653. 2%. PFA©-g-W^;6S 
2. 9%T'S)^9. |a/i#?LW«ig^*-f-5ABir^S'^^# 

fcofCo ;i<^i^— bC<D^^®Stf*2 OmQ • c m^, 

^jgiiffifeifi 1 0 0 P a T'fcofco hco^Tfe 
#7LK«ito B ffi(cfi4<«ji =^ ^ y - vTOJffii- i ^ 

[0117] HJfe^il 1 5 

( 1 ) mmmmmn^'y- v 

ft^ 3 0 nm\^tly V V±P ANWil^m¥m<^^Mmt 
T^f-l^^'Zf^yS^ (DENKA BLACK, ^^■it 

^T.m m) m. !&S4 2nm) tPFATiz^mm i^- 
(mm^MMii:.3 : i : i) mmmmm.!^ (e-t 

EKM^n;^, Sf^lt 1 2 0 g/m^, hAir-f 
K«jtcc> v— h A i: ^ ''.e#?LK#3to v^- h B ro—ft: 

(3) z^-hffmm 

ir^j'iJiWfiftJifil 2:1), P F AcO-^W^iis 1 . 
5%-eS)t). 3|l'S#?LSWIfigSrW-r?.A®i:?Bj'jJ#TL« 

igjgffilnfi 1 0 0 P a T'foofCo r (Ov^— h(0^/^#?L 
«1«jgWBiS(cftifejSEeSr;^i' y-i^eniBiJj£lcJ; iJM^L 
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[0118] HiStnj 1 6 

(1) a/<e#?L®fl!it^*i-s^mi4i'-h<of^j5g 

1 2mm(c*s/ h i^fcp AN7^inmmm(Dmmt 

$l&S0. 0 3 9 g/cm^, spi^JgcSS 0 0~5 0 0 
Mm) (MMitl : 1) '^yu-t/l'n— ;^ 

(CMC) *^f^^T'5^i!c, ^^±t^«?itU. i|a>fc#7L 

( 2 ) 3|t/j:->- hi^-iTJ^/j^^^LWISiS^W-f-S^ai* 

3 0Mm{;i*s/ hUfcPAN^j^fg^oM^ti: 
^y=f-^>^^'yp (7l':^i^ (^Sfe) «iS3 0n 
m) iiPPAHf^iimm (^:*-7nvPFA, ^-Y^VX 

fco :i»->-h^4 0 0'CT-ifeKL, m^<C#?L«1f|jt<Z5 

(3) -^-hOOtttg 

#^>tLfc->- h C (i, S {^ItzJS 7 0 g (fi/iJi t 

?fe/^JiWS»Jtf*6 : 1) , CMC(75-&^*3SS1. 3 

%, PFAco^**;S5 2. grotrfci!). Wi^^'KWk 

■^^^^AmtWi^^'mm^m-r^p.mii^hfi-h-^ 

«:2 OmQ • cm^, ;<f ^igiggfetfi 1 0 0 P a 

fc„ r(7)~>-h(^^/<e#7LW«Jfi<^BS{cttj^Jl^>c^ 
y-:yTOJ)£{-J; tJ^^ufc/is. j*;— (ifi4^;i^#p>^^ 
[0 119] Hife^ijl 7 

( 1 ) m£^^mmm^^^^mm>^^- 

S$ 1 2mmi;i*s/ h LfcPAN^j^««i^<^MiS^i: 

B83is#&«»* (PF/-^'>^-4, ^wmm m) 

$?BSO. 0 3 9 g/cm^. ¥lS*i^l3 0 0~5 0 0 

Mm) ^ (S*Jtl : 1) -^tf*>'W*>i^;^^>'Hr/un 
(CMC) 7K^?S^^T'55-t!i:, ^*BJi(C#itU, 

(2) h_h-^0?B/i#-7LS«jtSr*i-5^«14 

3 0 M mic* 3/ hLfcP AN^j^^^S^iO^SS^Ii: 
iO—^l^-fy y!^ (Vu 1 c a nXC-7 2, Cabo 
tttiS. i|a€l3 0nm) i:PFA*5>«?R (^:^-7oV 

PFA, y-(^i^TM m) m) t(Dm^m mm^m 

»Jt3 : 1 : 1) S:. h A<^«Si{c:^^' y - VTOJ 
h Ai:55/i#?LK1»it®v'- h B(Z5 

(3) ->-h«Otttg 




2 OmQ • c m2, 1 0 0 P a T'foo 

(0120] HiS^j 1 8 

( 1 ) ft^j:#?LK«jtiSr*-r-5#mti^>- h*^?^^^ 
ft$ 1 2mmJc:;t;-;/ h LftP AN7^mmmm<DmMmt 

m^msmm (pf/-«^>^-4, (W) 

$*S0. 0 3 9 g/cm^. ^ilJlia^a 0 0~5 0 0 
jum) (fi»Jtl : 1) S:*>'U*;>iy;?<^yHr/Un— 

(CMC) T^mm'pv^. :^«i±»c#jtL. iia/^#7L 

S$ 3 0 MiniC* 3' hUfcP AN^j^^«im(7Dffi«l^i: 
T±'f-\^>:f7'yi' (DENKA BLACK, m^it 

^T.m im !fffi@4 2nm) tPVDFWNMP^ 
?Kt<^^-g-f^ (@Ji^^5-m»rt3 : 1 : 1) v—hA 

-/H-S«L®5S;M@^tTofco 1 0 55-^tcS 19 ffi b 9 
O'CtcTffc^Sb. m'fe^TLW^igfD-V-hAir^/^^^L 

CSrf^j^bfCo 

(3) v'-h<^14tg 

?6^<C^<^*»ittt6 : 1) . CMCO-^*^j5S 1 . 3 
%. PVDF<7>^^fi-^*S2. 9%t?fct), i|fli^e#7L!a« 

itSrW-r^ AEi:^/<e#7L««jg^^-r 5 B Sd^P>/i?) 

fettt 2 OmQ • c :ltf ^mi^tWi^t 1 0 0 P a T'fo 

i«eM#«®S*tSr3ll(S^7i:I^W-MEAf^figU «S 
!isfm?l!lt:i*iV ^T I - VSiJ^^tTo fc, pg^a?5Ktt 2 A/ 

[01211 9lt&«^ 1 9 

( 1 ) wj:'^iiwmmm-r?>mm^i^- hof^fig 

1 2mmJC*y h LfcPANmj^^«^t<73Sm^i: 

mmm^nm (PF/^^?y-4, (») ssi. 

$^ao. 0 3 9 g/cm^. JF*^@3 0 0~5 0 0 
Mm) (fiftJtl : 1) ^;*/U4<^->^^>'Hr/'Un— 
(CMC) TK^rSt'T^^tfc, ^m±i,zt^mv. Wi:^^ 
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^^3 0 IX m\Zl3 y h tfc P AN^jK^^t(75M«lltt 
T±'J-U'^-fy (DENKA BLACK. VMAt 

:r7ni^PFA, ^-f^VXlS («) M) t (OiS-g-?^ 
(@Jf55i-Sfl:it3 : 1 : 1) Sr, V— hAco^ffilc:;^^? 
y - >TOJ&tc J: ij Lfc, :i<^ h 4 0 0 'C'C 

(3) ^^-vffmm 

nhixtci^- h C Sf+ltdS 7 0 g /m2 (ffl/^® t 

!&ti:m<Dm&ti~^6 : 1) . CMCn^^mi^l. 3 

%, PFA<D^^^dS2. a%-cfc9, m^i^ummm 

?B«at^«14~>- h -Cfco fc, r h C <0-^%tm 

H 2 0 m Q • c m2, ;<f ;^@i§1g;tn:tt 1 0 0 P a T'fco 
fco ^^nfcv'- hX-TC^ v'- h BSX'fccfc^ffiJi 

'J^^irNafion^ (AldrichttK) t 
(Drn^m (Sfl^ra-fiiJt 1 : 1) y-VWJ&l- 

«^9 o'cx'fa^Lfco 

^iCMEAf^figL, Bi|sf«?lb(C*5V^X I -vay^Srtro 
fc. |5B#«Mfi2A/cm2-efc!?, ■gix^iiim;>3iRH4 

[01221 *M«^J 2 0 

(1) m.mmmmn\kt^-V(Di^m 

6 M mOHiBJlSt^P- (MCMB-6-2 8, ±m:ff^ 
m) W tT±f-l-l^:f9'yi' (DENKA BLA 
CK. mmt^T-M m) Wt. !l§i^4 2nm) tPFA 

yk^mm (^-^^t^D^PFA. ^/-r^fvxjg m) m) 

t(Dm^m (HJi^^^SiJtS : 1 : 1) Sr, 

ife) (E-TEK*l^n;=!., gMttl2 0g/m2, >— 

Wj:^KWmm<Di^- HA i:^/j:#?LW«itcov'- h B 

(3) v'-h(7)14tg 
»t,ix;rc'>- hctt, gf^ttdU 3 0 g/m^ (Jit'^.e® 
ir^JfcJloaiJtfil 2:1), P F AWt-^fiT^iSS 1 . 
5%-efot), ffi'fc^TLSfilitSr^ff-rSASt^Jic^JL® 
«it!Sr'ft-r5B®7!)-e>^^SffiS;«ig^mi4->- hX*)o 
yt« ClOv'— hC<^«^lSfet»i2 OmQ - cm2, ;<f;^ 

Siaffifetfi 1 0 0 p a -cfcofco ::<o->— hO^B'fe^TL 

««Jt05 BSt^lgi^^r;^ ^> y -^PPBiJiSfefc J; 19 L 

^tttgX'fcofc, 
[0 12 31 IIJ6«r!|2 1 




(1) ^!&4¥msmmmmi^->-v<r>i^sis. 

^^mo. 0 3 9 g/cm^, 5pj^^3 0 0~5 0 0 

ium) (SftJtl : 1) ^:i}/U7i<^i^?t=^/u±jUa—^ 

(CMC) ^mm'px^^wc. ^m±\c^mi.. mmit-> 

[0 12 4] gljlc:, 2minlC*s' hLfcPAN^ 

mmmmcommm t mmm§^n^ ( p f i> 4 . « 

ieS3 0 0 — 5 0 0 Mm) (MiJtl : 1) ^-fyfX^t^^ 
Cx-y^yu-fe/un— >^ (CMC) imm^-Q^. ^± 

[0125] ±tB->— h A h B SrS^aX^.s/ bT' 
U;^ (ta* : 1 2 OlC. £E:^ : 1. 9 6MP a) LT, 
ffi«flfig3imi4->-hCSr#fc. ffi^i^aM^jt^SA® 

#e>nfc'>— hC«. S{^-ftd5 6 0 g/m2. m^iSi: 
^^fc^cofiiittt 1 : Ix CMCO-g-^^dSl. 5%-C 

«$3 0/zm(C;&S/ hLfcPAN3S;^^iiK^t<?5ffi«SiPi: 
T-fe^Ui^^^s/^ (DENKA BLACK, W^^t 
(*fe) m. iKr@4 2nm) t P F A7K^5-«!c?S (^^ 
:d-7n>PFA, </-l'=¥>X|| (^) M) i:<Z)^S'&}K 
(HJI^r^-aUtS : 1 : 1) i^— h C(Z>7C>i>SBffi(7? 

OO'CT'SlfiKU ^^SAEOffiy*sftt>ffiX-fc.5i|l^#^*f 
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(3) 

#e>nfcv^— hD(i, e{^-Jt;!)S7 0 g/m2, CMCCO 
■g^^r^^Sl. 3%, PFA<0-g^^r^*S2. 9%-C**)9. 

^Stt-iX- h T'fc o fc« d CD v— h D (D««lgfcttt 2 0 
mQ • c m2, ;if;^igig®fei;fi 1 0 0 P a -C'foofco w 

10 12 61 

[011 :^^mmmm(o^^£im:m s em^x-c*> 
[m 2 1 :^?tmmmm(om.mm^m s EM^^-efo 

So 

[m 3 1 ttmm^tii^- vmms Eu^m-ch^o 

[041 itmw<7immmmm sEM^nx'h?>o 

[0 51 *^iqftii<?5iii£{!3jo^';e{iy^gDS em^^-c 

[0 6 1 >|C|8eg(t!l<Z5|li6«F!|Ofi!feJ«Jl^ffiS EM^MX 
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DDIO EE02 EE03 EE04 EE05 
EE06 EE08 EEIO EEU EE17 
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HH09 



